Abstract Two new furcocercous cercariae, Cercaria sp.
Introduction
The Western Ghats, one of the global biodiversity hotspots, is located along the west cost of India from the river Tapti in the north to the southern tip of India. Wayanad district is surrounded by the mountains of the Western Ghats and shares boarders with Tamil Nadu and Karnataka States. Wayanad has ideal ecological conditions for rich vertebrate and invertebrate fauna. Hardly any studies were conducted in this region to identify and understand the biology and ecology of molluscs (Subba Rao 1989) , the only first intermediate host of trematodes. Likewise, the information on trematode parasites this region is also meagre. The intensive effort taken by Sewell (1922) was the pioneer work to understand the cercariae of this region Three distome, furcocercous cercariae were reported by Sewell (1922) from the Wayanad region of the Western Ghats, followed by many works on trematodes. Even though freshwater gastropods, Indoplanorbis exustus and Thiara tuberculata are prevalent in the study area, reports on their cercarial fauna in Wayanad region are meagre. During the present study, one furcocercous cercaria each infecting I. exustus and T. tuberculata was encountered. Detailed studies revealed that the present cercariae are different from the previously described forms in their morphology and morphometry and hence reported here as new. The cercariae are designated by Roman numerals, followed by 'Western Ghats' indicating the area of collection.
Materials and methods
The study area for the present investigation was the Wayanad region of the Western Ghats. I. exustus and T. tuberculata were collected from rivers, streams, ponds and other water bodies in different localities of Wayanad. Collected snails were brought to laboratory, placed in glass beakers containing freshwater and were exposed to sunlight for cercarial emergence. By regular check the infected snails were identified and isolated. Emerged cercariae were studied alive, with or without staining, under a Nikon Ni-U phase contrast research microscope. Intramolluscan stages were studied after dissecting the infected snails and observing them under a binocular stereozoom microscope, Luxeo 4Z. Digestive gland and other tissues were examined for the presence of sporocysts/rediae. Photomicrographs were taken with a Nikon Y-TV55 camera attached to the Nikon ECLIPSE Ni-U research microscope with the aid of Nikon NIS Elements Imaging software. Sketches were drawn using Nikon Y-IDT drawing tube and details from live observations were added free hand. Measurements, in lm, of 20 specimens were taken. September, 2017 to March, 2018 Prevalence Four out of one hundred and twenty five snails (0.032%) screened were infected Cercarial behaviour Cercarial emergence starts in the morning hours. Swim actively and rest spreading the furcae parallel to water surface and then move down towards the substratum. Cercariae settle down after active swimming.
Results and discussion
Description (Fig. 1a, b) Distome, apharyngeate, non-ocellate. Elongate body measured 117. 61-241.97 (183.48) in length and 43.78-76.52 (55.95) in width. Surface of the body covered with small, uniformly arranged, backwardly directed spines. Tail terminal; spinose; longer than body 211. 47-308.48 (248.67) long and 24. 09-46.58 (33.47) wide. Furca small constricted from tail stem, with uniformly arranged spines, measuring 89. 18-134.34 (110.48) 9 9.38-28.7 (16.29) . Anterior organ terminal; armed with 20 rows of spines, slightly larger than body spines, in the anterior region of anterior organ; measured 35.22-85.11 (57.87) 9 22.83-47.40 (32.35) . Ventral sucker post-equatorial, globular, measured 11. 14-28.78 (19.39) long and 8.80-25.11 (18.37) wide, provided with single row of spines. Two pairs of lateral muscle bands attached to body wall on either side and a single longitudinal muscle band below, attached to posterior body wall support the ventral sucker. Mouth terminal, followed by long, narrow oesophagus, measured 23.92-99.09 (43.64) 9 1.39-4.31 (2.54). Caeca small, kidney-shaped, with a deeply stained area inside the caeca, measured 9.85-18.69 (13.69) 9 6.42-11.63 (9.06). Three Sporocyst (Fig. 1b) Cercariae develop in sporocyst in the digestive gland of I. exustus. Sporocyst sausage-shaped, measured 246.38-727.05 (488.09) in length. Each cercaria develops in a small pouch inside the sporocyst. On an average, each sporocyst contains two cercariae and three germ balls.
Remarks
The distome, furcocercous cercariae is comparable to Cercariae Indicae XXX Sewell 1922, Cercariae Indicae XV Sewell 1922, Cercaria sp. XIX Malabar, Sanil and Janardanan 2018, Cercaria bilharziellae polonicae Kow (Szidat 1926), Iles (1959) and Cercaria dubaensis Jansen van Rensburg et al. 2016 . A comparison of the morphology and morphometry of present cercaria with that of the related ones is given in the Table 1 .
Difference in size, absence of eye spots and presence of a single mass of genital primordia distinguish the present cercaria from Cercariae Indicae XXX. Spinose body and tail, prominent ventral sucker, absence of pharynx and short, kidney-shaped caeca make it different from Cercariae Indicae XV. Smaller furca, shorter than tail stem, absence of pharynx and eye spots, shorter caeca, that too in the pre-equatorial region, caudal excretory canal that runs up to the end of furca and the difference in host distinguish it from Cercaria sp. XIX Malabar.
When compared to Cercaria bilharziellae polonicae, the present cercaria is non-ocellate, without fin fold, having long oesophagus followed by small, wide intestinal caeca and four pairs of flame cells in tail stem. Cercaria dubaensis infecting Biomphalaria pfeifferi differs from the present cercaria as it is nocturnal and having sensory cilia on body, tail and furca. Besides, difference in the number of penetration glands, flame cell formula and presence of flame cells in the furcae further discriminate the present cercaria from the other ones. Considering the above factors, the present cercaria is treated as new to science and is reported as Cercaria sp. I Western Ghats n. sp. Prevalence Seven of sixty-four snails (10.94%) screened were infected
Cercarial behaviour Cercariae emerge throughout the day with higher intensity during morning hours; positively phototactic; actively swim by the lashing movement of the tail; during rest furcal rami will be spread out and tail stem hanging down in the water column; after active swimming cercariae settle down and show creeping movements with the help of ventral sucker; revert to active swimming if disturbed.
Description (Fig. 2a, b 22-207.69 (185.29) 9 35.57-65.68 (47.63) . Aspinose furca longer than the tail stem, not constricted off from the tail stem and measured 169.58-256.92 (213.87) 9 16.93-33.56 (25.26 65-31.96 (27.40) , armed with single row of inwardly directed spines. Mouth sub-terminal surrounded by 20 spines followed by a narrow pre-pharynx; pharynx globular, measuring 5. 31-16.67 (11.39) 9 5.40-14.16 (9.88) . Oesophagus long, narrow, in size. Caecae tri-septate, below the level of ventral sucker; turn inward lateral to the ventral sucker and run posterior with increase in size, measured 102. 86-185.86(148.55) 03-341.64 (229.43 ). An average of six developed cercariae and 43 germ balls were observed within the sporocysts.
The present longifurcate, pharyngeate, non-ocellate cercaria with two pairs of penetration glands resembles Cercariae of Cotylurus brevis, Dubois et Rausch 1950 (Faltynkova et al. 2007) , Cercaria spinulosa, Ginetsinskaya 1959 (Faltynkova et al. 2007 ) and Cercariae indicae XXII, Sewell 1922 . Comparison and measurements of the present cercaria with that of the other three furcocercous cercariae is given in the Table 2 .
Smaller size, absence of eye spots, nature of spination, distribution of sensory hairs on body, tail and furcae and position of the penetration glands distinguish the present cercaria from cercaria of Cotylurus brevis. Unlike Cercaria spinulosa, the present cercaria is non-ocellate, larger with aspinose tail stem and furca, differs in the arrangement of sensory hairs on the body and tail, nature of caudal excretory canal and presence of two pairs of penetration glands anterio-lateral to ventral sucker. It differs from Cercariae indicae XXII in having larger body size, spines on body, pear-shaped anterior organ, distinct pharynx, caudal excretory canal, single mass of genital primordium, long thread-like sporocyst and in the position of the penetration glands. Moreover, it differs from all the compared cercariae in the flame cell formula, presence of flame cells on the furcal ramus and tri-septate ceaca. In view of the above differences the present cercaria is regarded as a new species and the name Cercaria sp. II Western Ghats n. sp. is proposed.
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